Abstract-Using
INTRODUCTION
YAG garnet phases have been widely used as a host material for lasers and phosphors for their excellent luminescent properties and stable physical and chemical properties [1] [2] . Recently, YAG doped with a small amount of element such as Eu, Ce and Tb has been evolved due to a widely utilized photonic application of such phosphors in the area of CRTs and LED [3] [4] [5] [6] [7] . II. EXPERIMENTAL A novel low temperature synthesis technique for nanocrystalline garnet phosphors using a gelnetwork-coprecipitation method is reported [8] . The samples prepared in this work were designed to have an overall composition Y 3 − 0.2 −xAl 5 europium nitrate solution in a beaker under stirring. Then 6g gelatin was dissolved in the above mixed nitrate solution with vigorous stirring at 80°C heating in water bath for 2h.Then the mixture turn to a yellowish gel when it was cooled to 4°C. Cutting the gel into small pieces and soaked in saturated 6 mol·L −1 NH 3 ·H 2 O solution for 24 h at 4°C. Then the hydroxides were co-precipitated in the gelnetwork. Washed gel with cooled distilled water to remove nitrate ions and residual ammonia, and dried in a vacuum chamber at 110°C. The dried gel (called the "precursor'') was preheated at 400°C for 2 h in the air. After an intermediate grinding, the powder was subsequently fired at various temperatures from 500 to 900°C for 3 h in a muffle furnace in the air, producing fine phosphor powders.
The photoluminescence spectra of phosphors were measured on a Hitachi F-4500 fluorescence spectrophotometer at room temperature.
III. RESULTS AND DISCUSSION

A.The characterization of luminescent properties
The photoluminescence spectrum of the samples calcinated at 600°C and 900°C were measured at room temperature, as shown in Fig.1and Fig.2 
B. Effect of calcination temperature on the luminescent properties
The effect of the calcination temperature on the luminescent properties of the YAG:Eu 3 + can be divided into two stages: the one is from the amorphous to the phase before the crystallization, and the other is the phase after the crystallization. The spectral characteristics of the YAG: Eu 3+ have changed dramatically from the amorphous to the crystallization. But after the crystallization, the spectral characteristics have changed little except for the relative intensity. Fig.1and Fig.2 show the excitation and emission spectra of samples calcinated at 600°C and 900°C, respectively. . Namely, the emission ratio of red versus orange will be significantly reduced from the amorphous state to the crystalline state. The reason why the spectra have significant differences between the samples treated at low and high temperatures is given below. When the sample was treated at 600°C, the crystallinity was low and the content of impurities was high, which result in an entirely different chemical environment compared with the sample treated at 900°C. When the calcined temperature was over 700°C, the samples were complete crystallization. So the excitation and emission spectra of Eu 3+ have changed little except for the relative intensity. Fig.3 shows the curves of luminous intensity to wavelength for samples treated at different temperatures. It can be seen that the transition emission intensity of 5 D 0 → 7 F 1 and 5 D 0 → 7 F 2 increase as the temperature is raised. This is because that with the temperature increasing, the content of the impurity is reducing, and the crystallization of the sample is increasing.
C. Effect of Eu
3+ concentration on luminescent properties Figure 4 . Emission intensity as a function of Eu 3+ concentration Fig.4 shows the relationship between the luminous intensity at 592 nm and Eu 3+ concentration using 395 nm ultraviolet as the excitation sources. With the Eu 3+ concentration increasing to 8%, the luminous intensity gradually increases and reaches a maximum. With the Eu 3+ concentration further increasing, the luminous intensity decreases and even quenches.
D. Effect of Bi
3+ concentration on luminescent properties Figure 5 .
Emission intensity as a function of Eu3+ concentration
In order to increase the performance and reduce the cost of the Eu 3+ doping phosphor, we studied the effect of Bi 3+ on the sensitized luminescence of the Eu 3+ in the YAG substrate, as shown in Fig.5 . It was suggested that the luminous intensity is the strongest in the double doping system when the doping concentration of the Bi 3+ is 0.3% in the sample of 6% YAG:Eu 3+ . The broadband emission peak of Bi 3+ appeared in the wavelength from 300 nm to 500 nm. The strongest peak appeared at 393nm, which was corresponding to the electron transition of 3 P 1 -1 S 0 . It was overlapped with the stimulated peak of the Eu 3+ , and the necessary condition of reabsorption of light and resonance energy transfer was reached. The reabsorption of light was excited by the emission light from sensitizing agent absorbed by activating agent. So, with the increasing of the adding amount of Bi 3+ , the luminous intensity is sharply enhanced. However, excessive amount of Bi 3+ will also lead to the quenching of luminous intensity.
IV. CONCLUSIONS
In conclusion, the gel-network co-precipitation method is so successfully in synthesizing YAG:Eu 3+ for its low synthesis temperature and simple instruments. As for YAG:Eu 3+ , the differences for the excitation and emission spectra of Eu3+ in the amorphous and crystalline states of YAG were observed, and the emission intensities increased with the increase of calcinated temperature. The highest peak of the charge transfer of Eu nm for the sample calcinated at 900°C. In addition, the f→f excitation line-spectrum of the sample calcinated at 900°C is sharper than that of the sample calcinated at 600°C. 
